SUMMARY
Objective. XERCISING muscle temperature reflects both muscle metabolic rate and muscle blood flow. Regulation of body temperature during exercise in healthy subjects has been studied by numerous investigators.1-8) Shellock et al have shown that muscle temperature elevation in exercising legs is impaired in patients with chronic heart failure,9,10) and Bergh and Ekblom have shown that physical performance is impaired when muscle temperature is low in normal healthy subjects,11) We hypothesized that the mechanisms responsible for impairment of temperature increase in exercising muscle might be related to those responsible for low exercise tolerance. This study was designed to determine whether warming of exercising legs improves exercise capacity in patients with cardiac disease and low exercise tolerance.
METHODS

Study subjects:
This study included 17 patients with cardiac disease (all males). The mean age was 62.1 years (SD 6.7: range 47-75 years). Thirteen had ischemic heart disease, 1 hypertensive heart disease and 3 had cardiomyopathy. Patients who had symptoms of overt heart failure were excluded. Study protocol: An electromagnetically controlled cycle ergometer was used in a room with ambient temperature of 24-25°C for exercise studies. Symptomlimited ramp exercise testing was performed with or without warming of the thighs with a 1-hour interval between tests. (Figure 1 ). The tests were performed in random order. In the warming exercise, both thighs were warmed using hot packs fixed by supporters. Exercise began with a 4-minute warm-up at 0W, Figure 2 . Changes in deep and skin temperatures of the thigh. Comparison of the warming studies and the non-warming studies at rest and peak exercise. In the warming studies, deep and skin temperatures of the thigh (exercising portion) were consistently higher than those in the non-warming studies. studies and the non-warming studies. These findings indicated that bilateral warming of the thighs (exercising muscles) did not affect the deep and skin temperatures in the non-exercising portion of the body. Hemodynamic changes: Figure 4 shows systolic blood pressures (SBP) at rest Figure 4 . Changes in heart rate and systolic blood pressure. Comparison of the warming studies and the non-warming studies at rest and peak exercise. Bilateral thigh warming had no effects on systolic blood pressure (SBP) and on resting heart rate (HR). Figure 5 . AT and peak VO2. Comparison of the warming studies and the nonwarming studies. AT in the warming studies was significantly higher than that in the non-warming studies (p<0.01). Peak VO2 in the warming studies was also significantly higher than that in the non-warming studies (p<0,01). and peak exercise. Neither differed significantly between the warming and nonwarming studies. Heart rate (HR) at rest did not differ between the two studies, while that at peak exercise increased in the warming studies (p<0.025), probably due to improved exercise tolerance (Figure 4 ). These findings suggest that bilateral warming of the thighs does not modify systemic hemodynamics at rest and or SBP at peak exercise. There was no significant difference in AT or peak VO2 between the studies.
Exercise tolerance: Figure  5 shows 
